No change in DNA damage or repair of single- and double-strand breaks as human diploid fibroblasts age in vitro.
Using the in vitro human diploid fibroblast model, we tested theories of aging which hypothesize that either accumulation of DNA damage or decreased DNA repair capacity is causally related to cellular senescence. Between population doubling level (PDL) 32 and 71, fetal lung-derived normal diploid human fibroblasts (IMR 90) were assayed for both DNA single-strand breaks (SSBs, spontaneous and induced by 6 Gy) and DNA double-strand breaks (DSBs, spontaneous and induced by 100 Gy). After gamma-irradiation cells were kept on ice unless undergoing repair incubation at 37 degrees C for 7.5-120 min or 18-24 h. To assay DNA strand breaks we used the filter elution technique in conjunction with a fluorometric determination of DNA which is not biased in favor of proliferating aging cells as are radioactive labelling methods. We found no change with in vitro age in the accumulation of spontaneous SSBs or DSBs, nor in the kinetics or completeness of DNA strand rejoining after gamma-irradiation. Cells at varying PDLs rejoined approx. 90% of SSBs and DSBs after 60 min repair incubation and 100% after 18-24 h repair incubation. We conclude that aging and senescence as measured by proliferative lifespan in IMR 90 cells are neither accompanied nor caused by accumulation of DNA strand breaks or by diminished capacity to rejoin gamma-radiation-induced SSBs or DSBs in DNA.